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SENIOR CERTIFICATE EXAMINATION
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(First Paper: Chemistry)
TIME:  2 hours

MARKS:  150

REQUIREMENTS:

· An approved, non-programmable, scientific pocket calculator. Candidates should supply their own calculator.

INSTRUCTIONS:

· Write your examination number and centre number in the spaces provided on the cover of the answer book.

· Answer ALL questions.

· Start each question on a new page.

· Answer Question 1 on the answer sheet on the inside cover of the answer book.  Make a cross (X) over the letter A, B, C or D on the answer sheet to show which answer you choose.

· Answer all other questions in the answer book provided.  Number your answers clearly.

· A data sheet is attached to this question paper.  The data sheet contains a periodic table, equations, constants and a table of standard reduction potentials. Some of the information given may be useful in answering this question paper.

· Rough work may be done in the answer book, but should clearly be marked as rough work.


QUESTION 1

MULTIPLE CHOICE QUESTIONS

Answer this question on the inside cover of your answer book, by making a cross (X) over the letter A, B, C or D that corresponds with the relevant question number.  No marks will be awarded where more than one cross appears in any one answer.

EXAMPLE:

Pure ice melts at:

A. -4°C

B.  0°C

C.  0 K

D.  4°C

ANSWER:


1.1
You are given a test tube: half-filled with water (H2O) and half-filled with carbon 
tetrachloride(CCℓ4).  Remember that CCℓ4 is denser than water.  You first 
dissolve some iodine (I2(s)) in the test tube with the two solutions and then 
some copper (II) sulphate (CuSO4) crystals.  You then shake the test tube.  
Which one of the following best represents the solutions produced?


1.2 
A solution of sodium sulphate (Na2SO4) has a concentration of 0,2 mol.dm–3.  
The number of moles of sodium ions (Na+) in 2 dm3 of this solution is:

A. 0,2 moles.

B. 0,4 moles.

C. 0,6 moles.

D. 0,8 moles.


1.3
Consider the following reaction:

The activation energy for the forward reaction is 181,5 kJ. The activation energy for the reverse reaction is 192,8 kJ.  What is the heat of reaction  (∆H) for the forward reaction?

A. +374,3 kJ

B. -374,3 kJ

C. +11,3 kJ

D. -11,3 kJ


1.1 The following equilibrium exists in a solution:

Which substance has to be added to the solution to change the colour of the solution to red?
A. Fe(NO3)2 (aq)

B. HCℓ (aq)

C. KCNS (aq)

D. H2O (ℓ)


Questions 1.5 and 1.6 concern the following reaction:




1.5 
Which change will increase the equilibrium concentration of C2H4(g)?

A. Increase in pressure

B. Increase in temperature

C. Addition of H2(g)
D. Addition of a catalyst


1.6 
Which types of reaction are shown in this organic reaction?

I
Addition

II 
Halogenation

III
Hydrogenation

IV
Hydrolysis

Choose the correct combination.

A. I and II

B. II and III

C. I and IV

D. I and III


1.7 
The pH of a solution is 5.  What is the hydrogen cation concentration  in 
mol.dm-3?

A.
10-5

B.
10-9

C.
5

D.
9


1.8 
Which compound is a base?

A.
SO2
B.
NaC
[image: image1.wmf]l


C.
KNO3
D.
MgO


1.9 
Which one of the following reactions occurs spontaneously?

Hint: Use the Redox table.

A.
Cd(s)  +  Pb2+(aq)                Cd2+(aq)  +  Pb(s)
B.
2Ag(s)+  Cu2+(aq)              2Ag+(aq)   +   Cu(s)
C.
Cu(s)  +   Ni2+(aq)                Cu2+(aq)  +  Ni(s)
D.
Fe(s)  +   Zn2+(aq)                Fe2+(aq)  +  Zn(s)


1.10 Which chemical equation correctly represents the thermal  decomposition of 
sodium nitrate?

A.
2NaNO3                 2NaNO2  +  O2
B.
4NaNO3                 2Na2O  + 2 N2  +  NO2
C.
2NaNO3                 Na2O  + N2O   +  2O2

D.
4NaNO3                 Na2O  + 4NO2  +  O2


1.11
What are the corresponding names of the industrial processes used to manufacture sulphuric acid, ammonia and nitric acid?



Sulphuric acid
Ammonia
Nitric acid


A
Haber process
Contact process
Ostwald process


B
Contact process
Haber process
Ostwald process


C
Contact process
Ostwald process
Haber process


D
Ostwald process
Haber process
Contact process


1.12
If sulphur dioxide gas (SO2(g)) is bubbled through a solution of potassium dichromate (K2Cr2O7(aq)), the colour change is

A. from colourless to purple.

B. from purple to colourless.

C. from orange to clear green.

D. from orange to milky green, due to the presence of sulphur.


1.13 The active chemical in swimming pool dry chlorine is

A.
calcium chloride.

B.
calcium hypochlorite.

C.
calcium chlorate.

D.
hydrochloric acid.




1.14
What is the pH of a solution of ammonium chloride?

A.
5 – 6

B. 
7
C.
8 – 9

D.
12
1.15
Chlorine gas (Cℓ2(g)) is bubbled through a solution of sodium bromide (NaBr(aq)). The solution goes brown.  The brown colour can be attributed to the production of:

A. NO2(g)

B. Cℓ2(g)
C. Cℓ-(aq)
D. Br2(ℓ)
15x3=[45]

QUESTION  2

2.1 Define allotropy.

2.2 Identify the three allotropes of sulphur, by name.

2.3 Write down the names of two reagents, which together could be used for the laboratory preparation of hydrogen sulphide (H2S(g)).
(2)

(3)

(2)

2.4 Hydrogen sulphide is bubbled through an acidified solution of potassium permanganate (KMnO4(aq))

2.4.1 State the observation that would be made.

2.4.2 Use the Redox table and write down the reduction half reaction.

2.4.3 Use the Redox table and write down the oxidation half reaction.

2.4.4 Write down the balanced, net ionic equation, using the above half reactions.  No spectator ions are required.
(2)

(2)

(2)

(4)

[17]

QUESTION  3

3.1 In the laboratory, two dark bottles containing nitric acid are on the shelf. The one is concentrated nitric acid and the other one is dilute nitric acid.  If you have copper metal turnings and a few empty test tubes, how would you be able to distinguish between the two bottles?  You must give your method and observations clearly, indicating which is the concentrated acid and which is the dilute acid.  It is not necessary to write down balanced equations.

3.2 Why is nitric acid stored in dark bottles?


(5)

(2)

[7]

QUESTION  4

You have to do an experiment to distinguish between the reactivities of three halogens, namely chlorine, bromine and iodine.

Draw and complete the table in your answer book.

· If a reaction takes place, you mark it with a (.

· If no reaction takes place, you mark it with a (.

Hint: Use the Redox table to help you.



KCℓ(aq)
KBr(aq)
KI (aq)


Cℓ2(g)





Br2(ℓ)





I2 “solution”






[6]

QUESTION  5

An experiment is performed to investigate the rate of reaction. Zinc reacts with  excess dilute sulphuric acid.  The acid was added to a flask. The temperature was measured and the zinc  added.  The time taken was measured from the beginning to the end. The data below was obtained.


Experiment
Temperature

(°C)
Reaction surface

area of Zn
[H2SO4]

(mol.dm-3)
Mass

of

Zn(g)
Time

(s)


I
20
granular
0,5
10
30


II
20
powder
0,5
10
20


III
30
granular
0,5
10
25


IV
30
granular
0,2
10
35


V
50
powder
0,5
10
15


Answer the following questions, by giving only the correct number of the experiment:

5.1 Which reaction has the highest reaction rate?

5.2 Which reaction has the lowest reaction rate?

5.3 Which TWO experiments show the influence of reaction surface area only on the rate of a chemical reaction?

5.4 Which TWO experiments show the influence of concentration only on the rate of a chemical reaction?
(2)

(2)

(2)

(2)

[8]

QUESTION  6

Consider the reaction, represented by the equation below, which is at equilibrium:

· Draw and complete the following table in your answer book.

· You may tick only one option (() in each row.



Change
No

Influence
Forward

reaction

favoured
Reverse

reaction

favoured


6.1
Container is heated





6.2
Pressure is decreased





6.3
Catalyst added





6.4
Oxygen is added





6.5
NaOH is added*





*
Remember:  NaOH is a strong base and will react with an acid!
[10]

QUESTION  7

Sally and Eduan have to determine the concentration of a dilute carbonic acid (H2CO3) solution.  They are provided with titration apparatus and a standard sodium hydroxide (NaOH) solution of 0,45 mol.dm-3.

7.1 What is a standard solution?

7.2 Eduan finds a table of indicators in their textbook and Sally reminds him to choose an indicator for a weak acid and a strong base.  From the table below, help Eduan choose an indicator.  Just write down the name of the indicator.
(2)

(2)

Indicator
Range
Colour (acidic)
Colour (basic)

Crystal violet
0,8 – 1,2
yellow
blue

Eriochrome black T
5,6 – 5,9
red
blue

Bromothymol blue
6,8 – 7,2
yellow
blue

O-cresolphthalein
8,5 – 8,9
colourless
red

7.3 They decide to put the acid in a burette.  If the indicator is now added to the base in a conical flask, what colour will the solution be?

7.4 The balanced equation for the reaction is:

28 cm3 of the acid neutralizes 40 cm3 of the base. What is the concentration of the acid?

7.5
Is the reaction occurring during titration redox, neutralization or 
precipitation?
(2)

(5)

(2)

[13]

QUESTION  8

Consider the following standard zinc/copper electrochemical cell.

Zn(s) / Zn2+ (aq) // Cu+2 (aq) / Cu (s)


8.1
Write down the symbols P, Q, R, S and T in your answer book and name 
them.
8.2 
In which direction do the electrons flow in the external circuit: from P to Q or Q 

to P?

8.3 
Give the correct conditions for the cell to operate as a standard cell.

Indicate:

8.3.1 The concentrations of the solutions.

8.3.2
The temperature at which the cell should be functioning.
(5)

(2)

(1)

(1)

8.4 
Give the oxidation half reaction from the Redox table.

8.5 
Give the reduction half reaction from the Redox table.

8.6 
Write down the net ionic equation for the cell.

8.7 
Name a solution than can be used in T.

8.8 
Give one function of T.
(2)

(2)

(2)

(2)

(2)

[19]

QUESTION  9

Consider the organic substances


9.1
Write down the IUPAC-names for substances A, B, C and D.

(8)



9.2 Which of the substances

9.2.1 can be used in industry with oxygen in the oxy-acetylene flame?

9.2.2 can be classified as an alcohol?

9.2.3 can be classified as a saturated hydrocarbon?


9.2.4
will chemically react with a bromine solution?

9.3
Give the equation for the addition of chlorine gas to substance A, using 
structural formulae.

9.4
Substance D could be formed by addition of ______ to substance A.
(1)

(1)

(1)

(2)

(3)

(1)

[17]

QUESTION 10

To dissolve ammonia in water, the following experimental method can be used:




10.1 Why is a funnel used instead of narrow glass tubing?

10.2 Write down the chemical equation for ammonia dissolving in water (ionization).  Show all phases.

10.3 If the ammonia solution is kept in the chemical storage room, near a bottle of hydrochloric acid, what observation can be made after a period of time?

TOTAL:
(3)

(3)

(2)

[8]
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H2(g) + I2(g) ( 2HI (g)








Fe3+(aq)   +   CNS-(aq)   (   Fe (CNS)2+(aq)


Yellow	colourless	red





C2H4(g)   + H2(g)   (   C2H6(g)    ∆H= -138 kJmol-1











4HCℓ(g)   +   O2(g)   (   2Cℓ2(g)   +   2H2O (ℓ)           ∆H<0

































































2NaOH(aq)   +   H2CO3(aq)               Na2CO3(aq)    +    H2O(ℓ)
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